Background: There is a paucity of research examining the pattern of and factors that influence
Introduction
ccording to the World Health Organization report (WHO), road traffic crashes kill about 1.25 million people a year, and these injuries are the leading cause of death in the young, 15 to 29 years old age group. 1, 2 Also, between 20 to more than 50 million people suffer from non-fatal road traffic injuries annually. Developing countries experience 90% of the global road crash fatalities. 1, 2 In Iran as a developing country, mortality from road traffic injuries is the second cause of death after cardiovascular diseases. 3 Driver distraction is a major risk factor for crashes. 4, 5 The Center for Disease Control (CDC) reported that in the USA, more than eight people die and more than 1100 get injured in road crashes, because of driver distraction each day. The three main types of distraction are taking eyes off the road, taking hands off the wheel and taking the mind off driving. 6 Although, many factors can cause driver distraction, using cell phones while driving and especially texting while driving can cause a significant reduction in performance of young drivers, and this has increased public concern for road safety. 2 Distraction is different from inattention, and any internal and external factor can cause distraction, 7 which eventually lead to human error. 8 Previous studies showed some behavioral factors could affect both sending and reading text messages while driving. 9, 10 Mobile phone use increases distraction. According to the WHO report, the risk of crashes for drivers who use cell phones is four times more than others who do not use it. 1 Likewise, studies have shown that the risk of getting involved in road crashes is much more for drivers who use cell phones than others. 11 Also using a cell phone with or without a hands-free device increases the driver's reaction time therefore the risk of crash 12 not only for the driver but also for the pedestrians. [13] [14] [15] It has also been reported that young adults who used cell phones while driving, were more likely to have other risky behaviors during driving as well. 2, 15 According to the United Nations International Children's Emergency Fund 16 report, about 90% of road traffic deaths occur in developing countries, and the rate of road crashes in Iran is 20 times more than the average in the world. 16 Although, mobile phone use while driving increases the risk of a crash, four to nine times, 17 ,2 the extent of the risk is related to the type of usage. 18 In Iran, studies have shown that the most frequent cause of road traffic crashes was not paying attention to the road in front 19, 20 a distraction that often is caused by using mobile phones. 21 According to Ashrafi Asgarabad et al., the use of mobile phones in Kerman, Iran is generally high, and much higher in younger age groups, compared to the developed countries. 22 Meanwhile, Khosravi Shadmani et al., report that cell phone use is one of the most avoidable risk factors for serious road traffic crashes in Iran. 23 A few studies in Iran have focused, specifically on the prevalence of cell phone use while driving and its related risk factors. This paucity in research exists despite the high rate of traffic-related mortality in Iran. 20 Also, traffic-related crashes are a health dilemma and the first cause of mortality in Iranian youths. 20, 24 Students are a group that is involved in both driving and text messaging. Studying their behavior can help identify some driving safety parameters. The present study aims to investigate patterns of, and factors associated with using cell phones while driving among college students in one of the largest province of Iran, Kerman.
Methods

Recruitment and Study Sample
The current investigation was a cross-sectional study conducted among college students in Kerman, Iran, in 2016. We recruited students through flyers and advertisements. They were eligible to participate in the study if they had enrolled in an academic program of one of the universities in Kerman including Kerman University of Medical Sciences, Bahonar University, Payam Noor University, The Applied Sciences University. In addition, eligible students had to have a current driver's license, own a cell phone, driven a vehicle at least once a week and be willing to fill out the study questionnaire as a way of consenting to the study. Students were excluded from the study if they did not meet these eligibility criteria. Two hundred fifty-seven (n= 257) students met the study eligibility and enrolled in the study.
Study Instrument
We used the Texting While Driving (TWD), and demographic questionnaire for this study. The TWD questionnaire was developed based on the theory of planned behavior (TPB) and was validated and used among U.S. college students. 25, 9, 26 The self-administered questionnaire consisted of 50-theory-based items in addition to several socio-demographic and driving related items including gender, marital status, participant's academic degree, occupation, location and province of residence, type of driver's license, type of vehicle gear, and the number of children.
The TPB constructs in the questionnaire included intention, which refers to the inclination to engage in the behavior; attitude, which is belief about the outcome of the behavior and evaluation of the outcomes; subjective norms, which refers to the motivation to comply with the expectations of one's significant others; perceived behavioral control, which is beliefs about factors that can either facilitate or hinder the performance of the behavior, and the perceived power of these factors. Group norm refers to the context-specific attitudes and behaviors of group members concerning approving or disapproving of certain behaviors. It highlights the influence of one's referent group on one's decision-making, as opposed to the subjective norm, which implies social pres
We assessed the intention, attitude, and subjective norms towards sending and reading TWD by using 3-item, 7-point Likert scale responses. Perceived Behavioral Control (PBC) was assessed by using 2-item, 7-point Likert scale responses. We also measured group norm as a 4-item, 7-point Likert scale, and moral norm as a 3-item, 7-point Likert scale. The Cronbach's alpha for each scale was calculated separately and ranged from 0.72 to 0.90. 25 Hosseini et al. have reported the validity and reliability of this questionnaire in Farsi. 27 The Cronbach's alpha (internal consistency) and the intra-class correlation for all scales in "send" and "read" text while driving ranged from 0.71 to 0.79 and 0.79 to 0.83, respectively. 27 The construct of the moral norm as an extension of TPB has been widely used in studying driving behaviors. In general, it is hypothesized that feeling moral obligation and regret can prevent an individual's intention to engage in risky driving behavior. 25, 9, 24 The behavioral willingness construct from the Prototype/Willingness Model (PWM), may predict behavior, in addition to other TPB constructs. 28 The "willingness variable" may account for the irrationality of health-risk behaviors in young people. It may also apply to behaviors that are more reactive (non-intentional) in nature, such as getting pregnant, acquiring STDs, or drunk driving. 29 In order to analyze analyze the data, we used SPSS version 22 and calculated linear regression and Pearson correlations. Statistical significance was established at p ≤ 0.05.
Results
Descriptive Statistics
Two hundred fifty-seven (n= 257) students in an age range from 18 to 47 completed the questionnaire. The mean age of participants was 26.79±6.35 years. The majority were female (54.4%), and single (52.1%). Slightly over 47 % of the participants were undergraduate, and 47.9% did not work. Most students drove cars with manual gear (80.2%) and held a light vehicle (type 2) driver's license (46.7%). Most students lived in Kerman Province (75.1%) and the urban area (96.1%) ( Table 1) . The median, mean, and standard error of messages sent by participants per day were 12, 225.7, and 943.2, respectively. The median, mean, and standard error of messages read by students per day were 15, 67.5, and 2991.8, respectively. The median, mean, and standard error of messages received by participants per day were 20, 693.9, and 3030.8, respectively.
On average, the participants had held a driver's license for 5.84±4.61 years, owned a cell phone for 9.06±3.78 years, and drove 17.92±28.48 hours per week. At least, 63.4% of the participants had talked on their cell phone while driving within the past 30 days and 75.8% had read or sent text messages while driving within the last month (Table 1) . Additionally, 59 (23%) reported that they had been stopped by the police at least once for using their cell phone while driving, and 74 (31.8%) had been involved in a crash as the driver. A few crashes had caused death (Table 1) .
Analytical Statistics
There was a strong direct significant correlation (p<0.001) between sending and reading text messages while driving for attitude (r=0.895), subjective norm (r=0.909), perceived behavioral control (r=0.923), intention (r=0.734), group norm (r=0.870), moral norm (r=0.958) and willingness (r=0.542) ( Table 2) .
The mean score of attitudes was the lowest, which shows the negative attitude of participants regarding sending (2.44) and reading (2.55) text messages while driving. The mean scores of sending and reading while driving for subjective norm, intention, and group norm were low, as well. These findings point to the low attitude, intention, subjective norm, and group norm of the participants towards sending and reading text messages while driving ( Table 2 ).
The participants' high mean score for the moral norm towards sending (5.09) and reading (5.06) text messages while driving suggests that they considered using cell phones while driving is morally wrong. The mean willingness score of 4.35 for sending and 4.51 for reading shows high willingness toward sending and reading text while driving in this sample. (Table 2) .
There was a significant direct correlation (p<0.001) between the mean of the moral norm and PBC, although it was weak; r=0.224 and r=0.261, for sending and reading text messages, respectively. The higher the score of the moral norm, the higher the score of PBC (Table 3 and 4).
There was also a significant direct correlation (p<0.001) between subjective norm and group norm, r=0.435 and r=0.424 for sending and reading text messages, respectively. We also found a significant direct correlation between willingness and intention (r=0.260) for both reading and sending, although weak. These findings meant students who were more willing to use a mobile phone while driving also had a higher intention to use it (Table 3 and 4) .
Results of multiple regression analysis showed a significant relationship between intention toward sending text messages and occupation (β=-0.154, p=0.001), attitude (β=0.127, p=0.005), subjective norm (β=0.573, p<0.001) and PBC (β=0.224, p<0.001). The final model, including these four variables, explained 54% of intention toward sending text messages while driving (Table 5) .
Intention toward reading text messages was lower in women (p=0.008) and there was also a significant relation between intention and attitude (β=0.132, p=0.001), subjective norm (β=0.685, p<0.001), PBC (β=0.143, p=0.001) and moral norm (β=-0.092, (Table 5) . Furthermore, we found a significant relation between willingness to send text messages and PBC (β=0.130, p=0.043), subjective norm (β=0.220, p=0.001), group norm (β=0.271, p<0.001) and moral norm (β=0.154, p=0.011). The final model with these four variables explained 24% of willingness towards sending text messages while driving ( Table 6 ). The results also showed a significant relation between willingness toward reading text messages while driving and PBC (β=0.141, p=0.023), group norm (β=0.348, p<0.001) and moral norm (β=0.249, p<0.001), and the final model with these two variables explained 23% of the variance (Table 6) .
Discussion
Research has shown that using cell phones while driving (distractive driving) increases the probability of road crashes/near-crashes. 30, 31 There is, also, a significant relation between crash involvement and mobile phone use while driving. 17 Our sample of college students in this study was relatively young, and the majority were female and single. Almost half of the sample were undergraduate students and did not work. Most students drove cars with manual gear, lived in urban areas of the Kerman province.
More than half of the sample in the current study had talked on their cell phone while driving within the past 30 days, and about 1 in three students in the sample had read or sent text messages while driving within the last month. However, a small number of these students were stopped by the police, and nearly one in four experienced a car crash as a driver. Others reported the high prevalence of distracted driving. For example, a national survey in the U.S. in 2016 showed that 59% of drivers aged 19-24 years, sent a text message while driving at least once in a month. 32 In a different study in the U.S. nearly 70% of the college students reported using a cell phone to send and read text message a few times during the last week, and only 27% reported being stopped by police for using cell phones while driving. 26 Also, 10.7% of the U.S. sample had been involved in a multi-vehicle crash as the driver. 26 The intention of sending text messages was lower in women than in men. Likewise, in a New Zealand study, male drivers more often reported using a cell phone while driving. 17 However, female college school drivers in the U.S. study had significantly more intention for sending and reading text messages while driving. 26 The high prevalence of TWD in the participants of the present study may be due to their young age and more risk-taking behaviors during this age. 33 In one of the largest province of Iran (Kerman), the authors showed that fatal road crashes decreased as the drivers' age increased. 20 In an earlier study, the authors reported that a higher percentage of younger drivers with fewer years of driving experience used cell phones while driving. 17 Our findings also reveal that on average, this sample of college students was more apt to read texts than send while driving. Likewise, Tison et al. reported that their participants answered calls and read text messages while driving more often than making calls or sending text messages. 33 A different study showed that while people believe talking on cell phones while driving is hazardous, they tend to do it, especially if they believe the received call is important. 10 We also found that students believe that sending and reading text messages while driving is the wrong thing to do, yet they tend to do it. In another study, 91% of the U.S. college students reported texting while driving and even reported driving above speed limits (53%) and even drifting into other lanes while texting (55%). Although, they believed texting while driving is hazardous, and it should be prohibited. 34 In the present study, occupation, attitude, subjective norm, and PBC explained 54% of intention toward sending a text while driving and these variables without occupation and with moral norm explained 68% of intention toward reading text while driving. Others investigators also have discussed the predictive roles of attitude, subjective norm, and PBC in intention towards sending and reading text messages while driving. 9, 26 The present study also showed PBC, subjective norm, group norm, and moral norm explained 24% of willingness toward sending messages. Moreover, PBC, group norm with moral norm explained 23% of willingness toward reading text messages while driving. These results show that friends and peers can influence willingness toward texting while driving. Also, there was a significant relation between intention and willingness toward texting while driving, similar to the earlier study. 26 It is important to acknowledge the limitations of our study. Since we conducted a one-time survey, it was difficult to establish any causal relation between TPB variables and the study outcome measures. However, this approach allowed us to collect our data relatively fast when compared with prospective studies. 35 Our convenient sampling design limits our ability to generalize the study findings to other college campuses. Use of self-reported data subjects our finding to recall bias and social desirability, especially remembering the frequency and period of texting while driving could have been challenging. Also, it is possible that students who were already engaged in high-risk driving, including distractive driving, did not volunteer to participate in the study. However, despite these limitations, our findings provide valuable information for future policy and educational interventions.
Conclusion
Mobile phone use for reading and sending text messages while driving is prevalent among college students in Kerman. Intention and willingness for this, is affected by several factors. Personal factors are more involved in intention, while willingness ae affected by both personal factors and friend/peer groups. Our findings suggest the need to enhance awareness about the dangers of using cell phones while driving to improve safe driving among college students. More study is needed to delineate the benefits of peer training in transferring information and changing the attitude and perception of college students regarding the risks of distractive driving. Further multi-campus longitudinal studies are needed to better depict the causal associations and underlying mechanism of the associations among TPB constructs.
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